Background: Prolonged sitting is associated with an increased risk of chronic ill-health. Although high levels of
Introduction
Workplace health and wellbeing has attracted significant political interest in recent years (1) . The main drivers for this include an ageing workforce and concerns over the link between adverse lifestyle behaviours, illhealth, impaired work performance, sickness absence and lost productivity (2) . A number of strategies have been developed in the United Kingdom (UK) to address these concerns, such as the Workplace Wellbeing Charter in England to encourage organisations to commit to programmes and initiatives that improve the health of their staff (1) . In part this includes addressing relevant lifestyle factors that determine health, such as smoking, alcohol consumption, dietary patterns, physical inactivity and sedentary behaviour.
Sedentary behaviour is defined as any waking behaviour with energy expenditure less than 1.5 metabolic equivalents (METs) whilst in a sitting or reclining posture (3) . Evidence suggests that prolonged sitting is associated with an increased risk of cardiovascular disease (4), metabolic syndrome (5, 6) , certain cancers (7), depression (8) and musculoskeletal problems (9) . Personal leisure activities such as screen viewing time and sedentary commuting are substantial contributors (6) . Prolonged sitting is thought to exert a health risk that is independent of physical activity, thus reinforcing the need to address both behaviours in health promotion interventions (10, 11) .
Occupational sitting has become a concern in recent years, mainly due to an increase in desk-based jobs (12) , with many workers spending as much as 60% of their waking hours in the workplace (13, 14) . Previous studies have shown that office workers sit for an average of six hours per day at work (15, 16) . As well as the links between sedentary behaviour and poor health, some have indicated an association with reduced productivity (17) , but this has not been widely confirmed. If productivity is diminished however it would provide an additional incentive for organisations to reduce occupational sedentary behaviour. Several studies have assessed the utility of workplace interventions to reduce occupational sitting time, including worker education through workplace physical activity programmes (18) , management and peer support initiatives (19) and ergonomic adaptations such as standing desks (20) . Nevertheless the prevalence and distribution of sedentary behaviour among employees in many sectors is largely unknown. Broadly profiling the workforce to understand the nature of the working population should therefore be the first step in informing the nature of The UK National Health Service (NHS) is one of the largest employers in the world, with over 1.5 million employees (21). Among UK public sector organisations sickness absence is greatest for those working in the health sector, 2 Furthermore non-occupational sitting behaviour in NHS workers has not been widely studied. The aim of this study was to assess the association of occupational and non-occupational sedentary behaviour with key demographic and occupational characteristics of NHS workers, and thereby to help inform policy development.
Methods
This cross-sectional study was conducted at an NHS Foundation Trust in a city in the north of England. The
Trust comprises two main hospital sites and three smaller satellite hospitals covering maternity, dental and cancer services. It employs over 15,000 staff in over 70 clinical and non-clinical professions. Volunteer staff participants were asked to complete a web-or paper-based version of the Workforce Sitting Questionnaire (26) . This captures data on time spent sitting, both in and outside the workplace, across various domains (e.g.
commuting to work, at work and watching television). The questionnaire has moderate criterion validity against an objective measurement of sedentary behaviour known as accelerometry (r=0.45) (26) . We also captured demographic and occupational data, including age, gender, ethnicity and educational attainment.
Educational attainment was based on self-report of the highest qualification and was categorised as:
leavers without exams or those with no secondary or college education. Occupational data included professional group; hours worked (full/part-time) and whether the respondent viewed their job as predominantly desk-based. W -As our interest in this study was to quantify sedentary behaviour we did not capture physical activity information or related health and lifestyle data such as body mass index, smoking habits or alcohol intake. Furthermore we were not ethically permitted to capture full postcode information due to data confidentiality concerns.
An e-mail containing a link to the questionnaire was sent to -bulletin.
One author (SB) based in the occupational health department contacted relevant line managers asking them to distribute the questionnaire to workers without computer access. KM and SB also distributed copies to participants at both hospital canteens. Data collection took place during September and October 2015. Data analysis was conducted using Microsoft Excel and produced sedentary behaviour profiles and 95% confidence intervals (CIs) across the workforce. 95% CIs were calculated to assess the association between self-reported occupational and non-occupational sitting time and demographic or occupational characteristics. Volunteers were provided an information sheet explaining the purpose of the study. No personally identifiable data was collected. All questionnaire responses were destroyed following analysis. Consent was assumed through completion of the questionnaire. Ethical approval was provided by the Clinical Effectiveness Unit at Sheffield
Teaching Hospitals.
Results
1047 responses were received. There were approximately 8000 active e-mail accounts at the time of the study, although some may have been assigned to individuals who had recently left the trust (up to one year previously) and were not yet deactivated, while other accounts, for example community staff accounts, may not have been checked due to infrequent access. However we were able to determine that 4537 staff opened our electronic invitation sent through the t -bulletin. SB also asked line managers to distribute the questionnaire to staff to estimate the number to whom they had distributed it, about 500 in total. Therefore we believe the total number of staff approached was 5037, giving a response rate of approximately 20%. Insert Table 2 here
Our results according to NHS occupational groups (Table 3) were more varied when compared to the hospital profile. Administrative and clerical staff were more highly represented in our sample than in the hospital as a whole (39% vs 21% in the hospital). Other groups, such as estates and ancillary staff, were slightly underrepresented (8% vs 14% in the hospital). Mean occupational sitting time in the administrative and clerical group was significantly higher (mean 368 minutes; 95% CI: 359 to 377 minutes) than all other occupational groups. Conversely, mean occupational sitting time for the estates and ancillary staff group was significantly lower (mean 126 minutes; 95% CI: 91 to 167 minutes) than all other groups. No significant differences in reported mean non-workday sitting times were found between these occupational groups.
Insert Table 3 here
Discussion
This study supports the notion that staff members with desk-based jobs or working in clerical roles are amongst the most sedentary in the workforce (28) . However we also identified other sedentary groups which are of relevance to those concerned with designing programmes to reduce sedentary behaviour in this workforce. Firstly, our results indicate that NHS workers aged under 30 were significantly more likely to be sedentary outside work. Secondly, staff with no educational qualifications, whilst less likely to be sedentary in work, reported being more sedentary on non-work days, although this was not a statistically significant difference, possibly due to the small number of such staff in our sample. Nevertheless this is a potential concern, since these workers are also likely to be at higher risk of developing chronic illnesses associated with sedentary lifestyles due to exposure to other adverse health behaviours, such as smoking, poor diet and physical inactivity (28) . Such illnesses may eventually impair work performance and attendance, reducing productivity at an organisational level. Thirdly, Caucasian staff members were significantly more likely to be sedentary within the workplace than non-Caucasian staff, but outside the workplace non-Caucasian staff members were more sedentary. Finally, our finding that part-time staff members were more sedentary than full-time after adjusting for hours spent in the workplace is of interest. This relationship could be explained by an exhaustive lifestyle outside work (e.g. due to childcare commitments and domestic responsibilities), which could be compensated by higher levels of sedentary behaviour at work. Another explanation is that part-time workers may be more likely to suffer from chronic health conditions and/or musculoskeletal problems and as a consequence may prefer more sedentary roles.
Our work has several limitations. A large section of staff did not receive the questionnaire, particularly those who did not regularly use a computer as part of their job. Hence, we may not have accessed those staff members who are more active in the workplace, resulting in an over-representation in our sample of more sedentary workers. We attempted to address this bias by using other means of distributing the questionnaire via line managers and face-to-face by visiting hospital canteens at lunchtimes, but this was unlikely to have entirely attenuated this bias. Furthermore it is possible that of those who did receive the questionnaire; only those most interested responded, such as those aware of the extent of their sedentary behaviour and keen to make a change, thereby introducing self-selection bias. This bias may again mean that our sample is not dentary behaviour. Nonetheless a particular strength is that our sampled staff groups seemed to be broadly similar to the workforce as a whole in terms of basic demographic details such as gender and age. Small numbers in certain occupational and demographic sub-groups meant that data trends could only be suggested and formal analysis should be interpreted with caution. England recently announced the launch of a prevention strategy stating that health systems should lead by example to improve workplace wellness and prevent ill health (29) . As part of this strategy a staff wellness programme has been established which is currently being rolled out in 12 hospital trusts. Our study has shown that some groups of NHS staff are sedentary and further work with more structured methodological approaches should examine whether our findings apply to other NHS organisations. Given this clear focus on workplace health and wellbeing in the NHS and the known links between sedentary behaviour and poor health the development of interventions designed to reduce sedentary behaviour both in and outside the workplace need to be prioritised.
These findings have directly informed the development of a sedentary behaviour reduction policy at the participating trust, which forms part of a wider suite of policies aimed to improve the health and wellbeing of T M M city, improving access to healthy food, particularly for night staff, health checks for staff over the age of 40 to include blood pressure, weight and cardiovascular disease and tackling adverse lifestyle behaviours such as smoking and alcohol misuse. Several of the proposed programmes are supported by local organisations, including the local council and universities, and will be informed by ongoing evaluation as to their clinical and cost-effectiveness.
Key Points
 Although administrative and clerical staff had high levels of workplace sitting time other occupational and demographic groups were also sedentary, both within and outside the workplace.
 NHS organisations should develop policies and interventions to reduce sedentary behaviour in their workforces.
 Further work should establish if our findings are applicable to other NHS organisations.
